and rs7867029 SNPs were genotyped using TaqMan probes.
LIMITATIONS, REASONS FOR CAUTION: Only four SNPs identified in the 1
Hutterite GWAS were examined for associations with semen quality traits in a Japanese 2 population. In addition, the linkage disequilibrium structures around the testing markers 3 were different between ethnic groups.
4

WIDER IMPLICATIONS OF THE FINDINGS:
Locus mapping studies using a set 5 of tagging SNPs across the loci will be necessary in populations with larger sample 6 sizes in order to understand the contribution of specific genes to semen quality.
Introduction
1
Many cases of male infertility are caused by spermatogenic failure such as 2 azoospermia, oligozoospermia, or asthenozoospermia; in addition, decreased semen 3 quality can also result in an elevated risk of male infertility. However, the genetic 4 determinants for human semen quality are poorly understood.
5
To date, four genome-wide association studies (GWASs) regarding male 6 fertility and infertility have been reported. A pilot GWAS in Caucasians (92 cases and 7 80 controls) showed that 20 single nucleotide polymorphisms (SNPs) were significantly 8 (P < 10 -5 ) associated with azoospermia or oligozoospermia (Aston et al., 2009 ).
9
Furthermore, two GWASs in Chinese men have revealed common variants located near 10 PRMT6 (which encodes protein arginine N-methyltransferase 6), PEX10 (which 11 encodes peroxisome biogenesis factor 10), and SOX5 (which encodes SRY related 12 HMG-box gene 5) and within the HLA region that are associated with risk for 13 nonobstructive azoospermia (Hu et al., 2012; Zhao et al., 2012) . The findings from 14 these two Chinese GWASs have been evaluated in independent Japanese cohorts (Jinam 15 et al., 2013; Sato et al., 2013) . Lastly, a GWAS of 269 married Hutterite men in the to be associated with sperm concentration, semen volume, total sperm count, total motile 1 sperm count, and/or sperm motility (Kosova et al., 2012 ; also see Table I ), and they are 2 thought to be common in the Japanese population because of their minor allele 3 frequencies (MAFs) > 0.05 in the HapMap-JPT population. In this study, to further clarify 4 the contribution of these four SNPs to semen quality in diverse populations, we conducted 5 a replication study to assess whether the four SNPs were associated with sperm 6 parameters in two large Japanese cohorts. men from the general population, were included in the replication study. Some of the 8 subjects in this study have been described in previous reports (Iwamoto et al., 2013a, b) .
Briefly, fertile men were recruited from the partners of pregnant women who attended 10 obstetric clinics in four cities in Japan (Sapporo, Kanazawa, Osaka, and Fukuoka)
11
( Iwamoto et al., 2013a) . The eligibility criteria for the male participants were as 12 follows: the participants had to have been aged 20-45 years at the time of invitation by 13 the hospital at which they were recruited, and both the man and his mother had to have 14 been born in and living in Japan. In addition, the pregnancy of the female partner had to 15 have been the result of conception by sexual intercourse and not by fertility treatment.
16
Young men from the general Japanese population were recruited from university 17 students in three study centers based in the urology departments at university hospitals
18
in Japan (Kawasaki, Kanazawa, and Nagasaki), as previously reported (Iwamoto et 19 al., 2013b) . In addition, we recruited university students at a study center in Sapporo.
20
Inclusion criteria were that the man was 18-24 years old and that both he and his 21 mother had been born in Japan.
23
Physical examination and semen analysis in the two cohorts Age, body weight, height, and ejaculation abstinence period were self-reported.
1
BMI (kg/m 2 ) was calculated from body weight and height. Semen samples were obtained 2 and analyzed as previously described (Iwamoto et al., 2013a, b by the I 2 statistic less than 50% or a P value more than 0.1, a fixed-effects model using 3 the inverse variance method was used. Otherwise, the random-effects model using the 4 DerSimonian and Laird method was employed.
5
All statistical analyses were performed using R version 3.0.2 (The R Project for assuming the specific genetic models reported (n = 11 tests; Table I ). Statistical 9 significance was considered at P-values < 0.0045 (0.05/11) to account for multiple testing. reported in a previous GWAS under the association model (Kosova et al., 2012) .
20
Multiple linear regression analysis revealed that rs7867029 showed a trend toward a 21 negative association with sperm motility (β = −1.98, P = 0.026) in young men from the 22 general Japanese population, and rs12870438 showed a trend toward a positive 23 association with total sperm numbers (TSN) (β = 7.80, P = 0.028) in fertile men (Table III) . However, none of the four SNPs reached the adjusted P-value for multiple testing 1 (P < 0.0045). Next, to assess the strength of the association, we conducted a combined 2 analysis using a meta-analysis of the two Japanese male cohorts. However, unlike the 3 results of the previous study (Kosova et al., 2012) LD mapping of the fertility trait loci using a set of tagging SNPs across the loci will be 10 necessary in populations with larger sample sizes. The locus mapping studies will allow 11 for a better understanding of susceptibility genes contributing to semen quality in humans. 
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Supplementary
The β-coefficient and its SE were summarized using an inverse variance-weighted meta-analysis under fixed-effects model [F] or the DerSimonian and Laird method under random-effects model [R] .
